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1 . A memory cell compri sing: 



a semiconductor s 
a P well formed ir 



CLAIMS 



jbstrate; 

said semiconductor substrate; 
an N well formed Sn said semiconductor substrate adjacent to said P well; 
an N type active region defined in said P well; 
a P type active reg on defined in said N well; 

arranged to isolate said N type active region from said P type active 



an isolation region 



region; 



a polycilicide gate electrode structure composed of a poly crystalline silicon film and an 

overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon film 

comprises an N+ polysilicon layer over said N type active region and a P+ polysilicon layer over 

said P type active region; and 

I 

a diffusion barrier layer formed in said polycilicide gate electrode structure over a 

substantial portion of said jpolycrystalline silicon film between said polycrystalline silicon film 

I 

and said metal, metal silicide, or metal nitride film. 



2. A memory cell comprising: 

a semiconductor substrate; 

[ 

a P well formed in said semiconductor substrate; 



an N well formed in said semiconductor substrate; 

I 

an NMOS transistor defining an N type active region in said P well; 
a PMOS transistor defining a P type active region in said N well; 
an isolation region Arranged to isolate said N type active region from said P type active 

region; 

a polycilicide gate dlectrode structure composed of a polycrystalline silicon film and an 
overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon film 
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comprises an N+ polysilicon layer forming a \ ortion of said NMOS transistor and a P+ 
polysilicon layer forming a portion of said PN! OS transistor; and 

a diffusion barrier layer formed in said 
substantial portion of said polycrystalline silic 
and said metal, metal silicide, or metal nitride 



polycilicide gate electrode structure over a 
>n film between said polycrystalline silicon film 
film. 



said N type active region from said P type active 



3. A memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconduct or substrate; 

an NMOS transistor defining an N tyj e active region in said P well; 

a PMOS transistor defining a P type active region in said N well; 

an isolation region arranged to isolate f 
region; 

a polycilicide gate electrode structure composed of a polycrystalline silicon film and an 
overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon film 
comprises an N+ polysilicon layer forming £ portion of said NMOS transistor and a P+ 
polysilicon layer forming a portion of said P VIOS transistor; and 

a diffusion barrier layer formed in said polycilicide gate electrode structure between said 
polycrystalline silicon film and said metal, ipetal silicide, or metal nitride film, wherein said 

diffusion barrier layer are arranged such that 
licon layer to said overlying metal, metal silicide, or 



polycilicide gate electrode structure and sak 
migration of P+ dopants from said P+ polys 



metal nitride film is significantly impeded by said diffusion barrier layer. 



4. A memory cell comprising: 

a semiconductor substrate; 
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a P well formed in said semiconductor substrate; 

an N well formed in said semicondt Ictor substrate; 

an NMOS transistor defining an N ype active region in said P well; 

a PMOS transistor defining a P typ ; active region in said N well; 

an isolation region arranged to isol; ite said N type active region from said P type active 

region; 

a polycilicide gate electrode structure composed of a polycrystalline silicon film and an 
overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon film 



comprises an N+ polysilicon layer forming a portion of said NMOS transistor and a P+ 
polysilicon layer forming a portion of saidlPMOS transistor; and 

a diffusion barrier layer formed in said polycilicide gate electrode structure over a 
substantial portion of said P+ polysilicon layer between said P+ polysilicon layer and said metal, 
metal silicide, or metal nitride film, wherein said diffusion barrier layer does not extend over a 
substantial portion of said N+ polysilicon layer. 



5. A memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

an NMOS transistor defining an N type active region in said P well; 

a PMOS transistor defining a P typej active region in said N well; 

an isolation region arranged to isolate said N type active region from said P type active 
region; j 

a polycilicide gate electrode structure composed of a polycrystalline silicon film and an 
overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon film 
comprises an N+ polysilicon layer forming u portion of said NMOS transistor and a P+ 
polysilicon layer forming a portion of said PMOS transistor; and 
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a diffusion barrier layer formed in sa 
substantial portion of said P+ polysilicon la> 



d polycilicide gate electrode structure over a 
er between said P+ polysilicon layer and said metal, 
metal silicide, or metal nitride film, wherein said diffusion barrier layer is arranged such that said 
metal, metal silicide, or metal nitride film d< fines an N type common boundary with said N+ 
polysilicon layer that is significantly larger lhan a P type common boundary defined by said 
metal, metal silicide, or metal nitride film aid said P+ polysilicon layer. 



6. A memory cell comprising: 

a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 
an NMOS transistor defining an N ype active region in said P well; 
a PMOS transistor defining a P type active region in said N well; 
an isolation region arranged to isolate said N type active region from said P type active 



region; 



overlying metal, metal silicide, or metal n 



a polycilicide gate electrode structure composed of a polycrystalline silicon film and an 



tride film, wherein said polycrystalline silicon film 



comprises an N+ polysilicon layer forming a portion of said NMOS transistor and a P+ 



polysilicon layer forming a portion of saic 
a diffusion barrier layer formed in 
polycrystalline silicon film and said meta 



PMOS transistor; and 

said polycilicide gate electrode structure between said 
metal silicide, or metal nitride film, wherein said 
polycilicide gate electrode structure and skid diffusion barrier layer are arranged such that 
migration of N+ dopants from said N+ polysilicon layer to said overlying metal, metal silicide, or 
metal nitride film is significantly impeded by said diffusion barrier layer. 



7. A memory cell comprising: 

a semiconductor substrate; 
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a P well formed in said semicondu ;tor substrate; 
an N well formed in said semiconductor substrate; 
an NMOS transistor defining an N 



type active region in said P well; 
a PMOS transistor defining a P tyf>e active region in said N well; 
an isolation region arranged to isolate said N type active region from said P type active 



polysilicon layer forming a portion of sai 
a diffusion barrier layer formed ii 1 



region; 

a polycilicide gate electrode struc ure composed of a polycrystalline silicon film and an 
overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon film 
comprises an N+ polysilicon layer formii ig a portion of said NMOS transistor and a P+ 

d PMOS transistor; and 

said polycilicide gate electrode structure over a 



substantial portion of said N+ polysilico: 1 layer between said N+ polysilicon layer and said metal, 



metal silicide, or metal nitride film, whe 



ein said diffusion barrier layer does not extend over a 



substantial portion of said P+ polysilicon layer 



8. A memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semicc nductor substrate; 

an NMOS transistor defining anN type active region in said P well; 

a PMOS transistor defining a Pftype active region in said N well; 

an isolation region arranged to isolate said N type active region from said P type active 
region; I 

a polycilicide gate electrode st iicture composed of a polycrystalline silicon film and an 
overlying metal, metal silicide, or met il nitride film, wherein said polycrystalline silicon film 
comprises an N+ polysilicon layer for ning a portion of said NMOS transistor and a P+ 
polysilicon layer forming a portion of said PMOS transistor; and 
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a diffusion barrier layer formed ir said polycilicide gate electrode structure over a 
substantial portion of said N+ polysilicon layer between said N+ polysilicon layer and said metal, 
metal silicide, or metal nitride film, when ;in said diffusion barrier layer is arranged such that said 
metal, metal silicide, or metal nitride film defines a P type common boundary with said P+ 
polysilicon layer that is significantly larger than an N type common boundary defined by said 



metal, metal silicide, or metal nitride film 



and said N+ polysilicon layer. 



9. A memory cell comprising: 

a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 
an NMOS transistor defining an N type active region in said P well; 
a PMOS transistor defining a P type active region in said N well; 



an isolation region arranged to iso 



region; 



polysilicon layer forming a portion of saic 
a diffusion barrier layer formed in 



ate said N type active region from said P type active 



a polycilicide gate electrode struct are composed of a polycrystalline silicon film and an 
overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon film 
comprises an N+ polysilicon layer forming a portion of said NMOS transistor and a P+ 

PMOS transistor; and 

said polycilicide gate electrode structure over said N+ 



polysilicon layer and said P+ polysilicon layer between said polycrystalline silicon film and said 
metal, metal silicide, or metal nitride film J wherein said polycilicide gate electrode structure and 
said diffusion barrier layer are arranged such that 

migration of P+ dopants from said P+ polysilicon layer to said overlying 

metal, metal silicide, or mejtal nitride film is significantly impeded by said 

diffusion barrier layer and 
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migration of N+ dop ints from said N+ polysilicon layer to said overlying 
metal, metal silicide, or meti 1 nitride film is significantly impeded by said 



diffusion barrier layer. 



10. An SRAM memory cell comprising: 
a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 
a flip-flop formed by two access transistors and a pair of cross coupled inverters, wherein 
each pair of cross-coupled inverters includes a pull up transistor and a pull down transistor, and 
wherein said pull-up transistor defines a P type active region in said N well and said pull-down 
transistor defines an N type active region in said P well; 

an isolation region arranged to isolate skid N type active region from said P type active 

region; 

a polycilicide gate electrode structure c >mposed of a polycrystalline silicon film and an 
overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon film 
comprises an N+ polysilicon layer forming a portion of said pull-down transistor and a P+ 
polysilicon layer forming a portion of said pull-up transistor; and 

a diffusion barrier layer formed in said pplycilicide gate electrode structure between said 
polycrystalline silicon film and said metal, meta} silicide, or metal nitride film over a substantial 
portion of said polycrystalline silicon film. 



1 1 . An SRAM memory cell comprising: 
a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor sufcstrate; 
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a flip-flop formed by two access trail sistors and a pair of cross coupled inverters, wherein 



each pair of cross-coupled inverters includes 



transistor defines an N type active region in 



a pull up transistor and a pull down transistor, and 



wherein said pull-up transistor defines a P ty )e active region in said N well and said pull-down 



said P well; 



an isolation region arranged to isolate said N type active region from said P type active 



region; 

a polycilicide gate electrode structure composed of a polycrystalline silicon film having a 
thickness of between about 500 A and about 4000 A and an overlying metal, metal silicide, or 
metal nitride film having a thickness of betw< en about 500 A and 4000 A, wherein said 
polycrystalline silicon film comprises an N+ >olysilicon layer forming a portion of said pull- 
down transistor and a P+ polysilicon layer foiming a portion of said pull-up transistor; and 

a diffusion barrier layer having a thickness of between about 10 A and about 15 A formed 
in said polycilicide gate electrode structure between said polycrystalline silicon film and said 
metal, metal silicide, or metal nitride film ovep a substantial portion of said polycrystalline 
silicon film. 



12. An SRAM memory cell comprising: 
a semiconductor substrate; 
a P well formed in said semiconductor 
an N well formed in said semiconducto 



substrate; 
substrate; 



a flip-flop formed by two access transisjors and a pair of cross coupled inverters, wherein 
each pair of cross-coupled inverters includes a null up transistor and a pull down transistor, and 



wherein said pull-up transistor defines a P type^ctive region in said N well and said pull-down 
transistor defines an N type active region in saicj P well; 

an isolation region arranged to isolate said N type active region from said P type active 



region; 
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a polycilicide gate electrode structure coi iposed of a polycrystalline silicon film and an 
overlying metal, metal silicide, or metal nitride f lm, wherein said polycrystalline silicon film 
comprises an N+ polysilicon layer forming a poi tion of said pull-down transistor and a P+ 
polysilicon layer forming a portion of said pull-up transistor; and 

a diffusion barrier layer formed in said p Dlycilicide gate electrode structure between said 



DEPLETION 



polycrystalline silicon film and said metal, meta 
portion of said N+ polysilicon layer and said PH 



I silicide, or metal nitride film over a substantial 
polysilicon layer. 



13. An SRAM memory cell comprising: 
a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 

a flip-flop formed by two access transistors and a pair of cross coupled inverters, wherein 
each pair of cross-coupled inverters includes a pull up transistor and a pull down transistor, and 



wherein said pull-up transistor defines a P type 



ictive region in said N well and said pull-down 



transistor defines an N type active region in sai< I P well; 

an isolation region arranged to isolate s* id N type active region from said P type active 



region; 



a polycilicide gate electrode structure composed of a polycrystalline silicon film and an 



overlying metal, metal silicide, or metal nitride 
comprises an N+ polysilicon layer forming a pc 
polysilicon layer forming a portion of said pull- 



film, wherein said polycrystalline silicon film 
rtion of said pull-down transistor and a P+ 
up transistor; and 



a diffusion barrier layer formed in said \ olycilicide gate electrode structure between said 
polycrystalline silicon film and said metal, mefcl silicide, or metal nitride film, wherein said 
polycilicide gate electrode structure and said di fusion barrier layer are arranged such that 
migration of P+ dopants from said P+ polysilicc n layer to said overlying metal, metal silicide, or 
metal nitride film is significantly impeded by sajd diffusion barrier layer. 
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14. An SRAM memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semicondi ctor substrate; 

a flip-flop formed by two access tra isistors and a pair of cross coupled inverters, wherein 
each pair of cross-coupled inverters includ* s a pull up transistor and a pull down transistor, and 
wherein said pull-up transistor defines a P type active region in said N well and said pull-down 
transistor defines an N type active region ir said P well; 

an isolation region arranged to isola te said N type active region from said P type active 



region; 



a polycilicide gate electrode structu: 



e composed of a polycrystalline silicon film and an 



overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline silicon film 
comprises an N+ polysilicon layer forming a portion of said pull-down transistor and a P+ 
polysilicon layer forming a portion of said pull-up transistor; and 

a diffusion barrier layer formed in s dd polycilicide gate electrode structure between said 

metal silicide, or metal nitride film, wherein said 
polycilicide gate electrode structure and sain diffusion barrier layer are arranged such that 
migration of N+ dopants from said N+ polysilicon layer to said overlying metal, metal silicide, or 
metal nitride film is significantly impeded by said diffusion barrier layer. 



polycrystalline silicon film and said metal, 



15. A memory cell array comprising a plurality of SRAM cells arranged in rows and columns, 
wherein each cell of said array is connected |o a word line and to a pair of bit lines and 
comprises: 

a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 



t 
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a flip-flop formed by two access 
each pair of cross-coupled inverters inc 
wherein said pull-up transistor defines a 
transistor defines an N type active regioi i 



transistors and a pair of cross coupled inverters, wherein 
udes a pull up transistor and a pull down transistor, and 
P type active region in said N well and said pull-down 
in said P well; 



an isolation region arranged to is olate said N type active region from said P type active 



region; 

a polycilicide gate electrode struc ture composed of a polycrystalline silicon film and an 
overlying metal, metal silicide, or metal litride film, wherein said polycrystalline silicon film 
comprises an N+ polysilicon layer formi lg a portion of said pull-down transistor and a P+ 
polysilicon layer forming a portion of saf i pull-up transistor; and 

a diffusion barrier layer formed ir said polycilicide gate electrode structure between said 
polycrystalline silicon film and said meta , metal silicide, or metal nitride film over a substantial 
portion of said polycrystalline silicon film. 



16. A computer system including a micrc processor in communication with a memory cell array 
via a data communication path, wherein s lid memory cell array comprises a plurality of SRAM 
cells arranged in rows and columns, and wherein each cell of said array is connected to a word 
line and to a pair of bit lines and comprise ;: 

a semiconductor substrate; 

a P well formed in said semiconduc tor substrate; 

an N well formed in said semicondi ictor substrate; 

a flip-flop formed by two access trs nsistors and a pair of cross coupled inverters, wherein 
each pair of cross-coupled inverters includ js a pull up transistor and a pull down transistor, and 
wherein said pull-up transistor defines a P ype active region in said N well and said pull-down 
transistor defines an N type active region h \ said P well; 

an isolation region arranged to isoh te said N type active region from said P type active 
region; » 
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a polycilicide gate electrode stru 
overlying metal, metal silicide, or metal 



rture composed of a polycrystalline silicon film and an 
itride film, wherein said polycrystalline silicon film 
comprises an N+ polysilicon layer formihg a portion of said pull-down transistor and a P+ 
polysilicon layer forming a portion of sam pull-up transistor; and 

a diffusion barrier layer formed in said polycilicide gate electrode structure between said 
polycrystalline silicon film and said metal, metal silicide, or metal nitride film over a substantial 
portion of said polycrystalline silicon filim 



17. A method of fabricating an SRAM memory cell, sap method comprising: 

providing a semiconductor substrate; 

forming a P well in said semiconductor substrate; 

forming an N well in said semiconductor /ubstrate; 

providing a flip-flop including two access transistors and a pair of cross coupled 
inverters, wherein each pair of cross-coupl^inverters includes a pull up transistor and a pull 
down transistor, and wherein said pull-up transistor defines a P type active region in said N well 




type active region in said P well; 

'said N type active region from said P type active 



and said pull-down transistor defin< 
arranging an isolation regio 1 

region; 

providing a polycilicide gate electrode structure composed of a polycrystalline silicon 
film and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N-ypolysilicon layer forming a portion of said pull-down transistor and 
a P+ polysilicon layer forrtfing a portion of said pull-up transistor; and 

forming a diffusion barrier layer in said polycilicide gate electrode structure between said 
polycrystalline silicon/film and said metal, metal silicide, or metal nitride film over a substantial 
portion of said polycrystalline silicon film. 
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18. A method of fabricating an SRAM memory cell, said method comprising: 

providing a semiconductor substrate; / 

forming a P well in said semiconductor substrate; 

forming an N well in said semiconductorlsubstrate; 

forming a P type active region of a pull-up transistor in said N well; 

forming a gate oxide layer and a conducive gate of said pull-up transistor over said P 
type active region; / 

forming an N type active region of a pull-down transistor in said P well; 

forming a gate oxide layer and a condiJctive gate of said pull-down transistor over said N 
type active region; I 

forming an isolation region between said N type active region and said P type active 
region; r\J 

forming a polycrystalline silicon ffflrrJover siid pull-down transistor and said pull-up 
transistor; \| J 

doping selectively said polycrystalline silicon film to form an N+ polysilicon layer over 
said pull-down transistor and a P+ polysilicon layer over said pull-up transistor; 

forming a diffusion barrier layer over a substantial portion of said polycrystalline silicon 
film; and J 

forming a metal, metal silicide, or metal nitride film over said doped polycrystalline 
silicon film and said diffusion barrier lay®". 

19. A method of fabricating a memory cell array by arranging a plurality of said SRAM cells in 
rows and columns and connecting eachjSRAM cell of said array to a word line and to a pair of bit 
lines, wherein each of said SRAM cells is fabricated by: 

providing a semiconductor suostrate; 

forming a P well in said semi Conductor substrate; 

forming an N well in said semiconductor substrate; 
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providing a flip-flop including two access transistors and a pair of cross coupled 
inverters, wherein each pair of cross-coupled inverters includes a pull up transistor and a pull 
down transistor, and wherein said pull-up transistor defines a P type active region in said N well 
and said pull-down transistor defines an N type acmve region in said P well; 

arranging an isolation region to isolate sail N type active region from said P type active 
region; I 

providing a polycilicide gate electrode stricture composed of a polycrystalline silicon 
film and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer forming a portion of said pull-down transistor and 
a P+ polysilicon layer forming a portion of said pull-up transistor; and 

forming a diffusion barrier layer in said polycilicide gate electrode structure between said 
polycrystalline silicon film and said metal, tftetAl silicide, or metal nitride film over a substantial 
portion of said polycrystalline silicon film. \ 

20. A method of fabricating a computer system by arranging a microprocessor in communication 
with a memory cell array via a data communilation path and fabricating said memory cell array 
by arranging a plurality of said SRAM cells in rows and columns and connecting each SRAM 
cell of said array to a word line and to a pair Af bit lines, wherein each of said SRAM cells is 
fabricated by: I 

providing a semiconductor substrate J 

forming a P well in said semiconductor substrate; 

forming an N well in said semiconductor substrate; 

providing a flip-flop including two access transistors and a pair of cross coupled 
inverters, wherein each pair of cross-coupl|d inverters includes a pull up transistor and a pull 
down transistor, and wherein said pull-up ransistor defines a P type active region in said N well 
and said pull-down transistor defines an Mtype active region in said P well; 
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arranging an isolation region to isolate said N type active region from said P type active 
region; / 

providing a polycilicide gate electiftde structure composed of a polycrystalline silicon 
film and an overlying metal, metal siliciaeflW m^al nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysiliconvj^yer forming a portion of said pull-down transistor and 
a P+ polysilicon layer forming a portion of said pull-up transistor; and 

forming a diffusion barrier layer in said polycilicide gate electrode structure between said 
polycrystalline silicon film and said metal, metal silicide, or metal nitride film over a substantial 
portion of said polycrystalline silicon film. 



21. A memory cell as claimed in claim 2 wherep said diffusion barrier layer comprises an 
ultrathin diffusion barrier layer. 



22. A memory cell as claimed in claim 21 wherein said ultrathin diffusion barrier layer has a 
thickness of less than 125 A. 



23. A memory cell as claimed in claim 2A wherein said ultrathin diffusion barrier layer has a 
thickness of between about 10 A and about 15 A. 



24. A memory cell as claimed in claim 21 wherein said ultrathin diffusion barrier layer has a 
thickness of between about 3 A and about 125 A. 



25. A memory cell as claimed in claim 21 wherein said ultrathin diffusion barrier layer has a 
thickness of between about 3 A ana about 50 A. 



/ 
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26. A memory cell as claimed in claim 
thickness of between about 3 A and abc 
thickness of between about 500 A anc 



27. A memory cell as claimed in claii l 



21 wherein said ultrathin diffusion barrier layer has a 
ut 125 A and said polycrystalline silicon film has a 
bout 4000 A. 



5 wherein metal, metal silicide, or metal nitride film 



form defines an overcoated portion of said P+ polysilicon layer and wherein said diffusion barrier 



layer is formed in said polycilicide g^e 
metal nitride film and said P+ polysil 
of said P+ polysilicon layer. 



electrode structure between said metal, metal silicide, or 
con layer over the entire extent of said overcoated portion 



clai n 



28. A memory cell as claimed in 
form defines an overcoated portion 
barrier layer is formed in said 
silicide, or metal nitride film and 
overcoated portion of said N+ polysil: 



8 wherein metal, metal silicide, or metal nitride film 
o^ said N+ polysilicon layer and wherein said diffusion 
polycilifcide gate electrode structure between said metal, metal 
said|N+ polysilicon layer over the entire extent of said 
con layer. 



25 




20 29. A method of fabricating an SRAM memory cell as claimed in claim 18 wherein said 

diffusion barrier layer is formed by s^feStjve chemical oxidation of said polycrystalline silicon 
film. 



30. A method of fabricating an/SRAM memory cell as claimed in claim 18 wherein said 
diffusion barrier layer is fonned by silicon nitride deposition. 
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